. In general, SCN is thought to reduce yield through a suppression of root function and growth. For example, SCN reduced root length density (Radcliff e et al., 1990) , rooting depth, and root number (Miltner et al., 1991) of an intolerant soybean [Glycine max (L.) Merr.] cultivar. Soybean cultivars, however, diff er in root growth and morphology Barber, 1970a, 1970b; Mitchell and Russell, 1971; Stone and Taylor, 1983; Kaspar et al., 1984) and, not surprisingly, the response of soybean root systems to SCN infection also diff ers (Radcliff e et al., 1990; Miltner et al., 1991) .
Soil fumigation has been used as a tool to study the eff ect of biotic stress on root growth and health (Gray, 1978; Kittle and Gray, 1982; Kraft and Wilkins, 1989; MurilloWilliams and Pedersen, 2008b) . In soybean, soil fumigation has been documented to reduce incidence of root pathogens (Gray, 1978; Kittle and Gray, 1982; Murillo-Williams and Pedersen, 2008b) and increase yield. Positive results in soybeans were obtained by Kittle and Gray (1982) , who reported a yield increase of 26% when fumigation was combined with foliar fungicide applications, by Weaver et al. (1985) who reported seed yield increase as high as 396% after fumigation with ethylene dibromide, and by De Bruin and Pedersen (2008b) who reported increases up to 12% in yield of some soybean cultivars in fi elds that had been fumigated with 1,3-dichloropropene and chloropicrin. The latter study associated the yield response to a reduction in SCN populations (De Bruin and Pedersen, 2008b) .
Little is known about diff erences in soybean root characteristics in the fi eld when parasitized by SCN. Root responses of SCN-resistant and SCN-susceptible cultivars to diff erent environments and diff erent levels of the pathogen may provide insight into managing soybean root health and its impact on seed yield. Our hypothesis is that soil fumigation will greatly reduce SCN populations and that soybeans grown in fumigated soils will have greater seed yield and less reduction in root growth. Soybean cyst nematode damage should be refl ected in root length density (RLD), root weight (RW), specifi c root length (SRL), or a shift in the proportion of roots according to their diameter. Therefore, the objective of this study was to evaluate the diff erences in soybean root characteristics in a fumigated vs. nonfumigated soil for resistant and susceptible soybean cultivars.
MATERIALS AND METHODS
The study was conducted from 2004 through 2006 at three locations (De Witt, Nevada, and Whiting) in Iowa. Locations were representative of diff erent soil types, soil fertility, and incidence of pathogens, including SCN. Both De Witt (eastern Iowa) and Whiting (western Iowa) were classifi ed as high-yielding environments, with 5-yr average yields >3118 kg ha −1 (National Agriculture Statistics Service, 2009). Nevada (central Iowa) was considered a low-yielding environment. For soil fertility analysis, subsamples of soil were collected randomly across the fi eld at a depth of 15 cm. A composite sample for each location was analyzed for NO 3 -N, P, K, pH, and organic matter by the Iowa State University Soil Testing Laboratory. Nitrate-N was determined using colorimetric cadmium reduction (Gelderman and Beegle, 1998) . Potassium and P were determined by the Mehlich-3 extraction method (Frank et al., 1998, Warncke and . Soil pH was determined by using a 1:1 soil:water paste (Watson and Brown, 1998 -N. At harvest, eight soil cylinders were taken at each location to determine soil bulk density. The soil probe was inserted gently in the soil after coating with cooking oil. Samples were placed in bags and brought to the laboratory to be weighed and oven-dried at 105°C for 48 h. Bulk density was calculated by dividing the dry weight by the sample volume (150 cm −3 soil) (Blake and Hartage, 1982 , respectively. At each location over the 3 yr of the study, 2 ha of land that had been planted with corn (Zea mays L.) during the previous growing season were fumigated with Indianapolis, IN) , that consisted of a mixture of 61.1% 1,3-dichloropropene and 34.7% chloropicrin applied at a rate of 113 kg a.i. ha −1 at 30-cm depth. From year to year, the fumigated plots were moved and rerandomized at each location. Fumigation was conducted in the fall before soybean planting, except for Nevada 2005 where fumigation was done in the spring due to weather conditions. Fumigant was injected with a tractor-drawn toolbar with fi ve chisel shovels spaced 60 cm apart followed by a set of disk coulters and a spiked roller to pack the soil. Both initial (Pi) and fi nal (Pf) SCN population densities were determined with composite samples of ten 2.5-by 15-cm soil cores per plot. Egg extraction was done at the Iowa State University Nematology Laboratory using the methodology described by Tabor et al. (2003) .
The soybean cultivars IA2068 (Iowa State University, Ames; PI88788 source of SCN resistance) and NK-S25J5 (Syngenta Seeds, Minneapolis, MN; SCN susceptible) were inoculated with Bradyrhizobium japonicum (EMD Crop Bioscience, Brookfi eld, WI) and were planted using an Almaco grain drill (Almaco, Nevada, IA) in plots 2.7 m wide by 6.1 m long, with seven rows per plot with a 38-cm row spacing, and a seeding rate of 420,000 seeds ha −1 . The experimental design was a two-way factorial in a split-plot arrangement. Within fumigated and nonfumigated treatments (whole-plot treatments), cultivars were arranged in a randomized complete block design with four replications.
The fi ve middle rows of each plot were divided into random sampling areas of 0.76 m 2 , with one area for each sampling date. Root samples were taken 21, 42, and 63 d after emergence (DAE) using golf-hole-cutters to standardize the diameter and depth of the volume of soil sampled. At 21 DAE, the aerial part of three plants within the sampling area was removed, and roots were randomly sampled by placing the hole-cutter (7.6 cm in diameter by 15.2 cm deep) centered over the row. Three soil cores were Data analysis was conducted using the MIXED Procedure of SAS version 9.1 (SAS Institute, 2003) . Year and replication were considered random eff ects. Location, cultivar, and fumigation were considered fi xed eff ects. Since there were no replications for fumigation within a location, years were considered blocks or replications for fumigation. For each variable, the average of the four plots was used to perform the analysis of variance. PROC CORR was used to calculate simple phenotypic correlation coeffi cients among variables (SAS Institute, 2003) . Homogeneity of variance for each variable was tested by Bartlett's χ 2 homogeneity test (Steel and Torrie, 1980) . Nematode population mean separations and Pf/Pi calculations were made on log 10 (x + 1). Separation of means of all variables was performed with Fisher's protected least significant diff erence (LSD) at the 0.10 probability level.
RESULTS
Compared with the 30-yr weather data for each location, in 2004, cumulative precipitation observed at Nevada and Whiting was slightly above the average for the locations, while at De Witt precipitation was 16% below average. In 2005, precipitation was below average at all locations, especially at De Witt, where precipitation was less than half the average for the location. Precipitation in 2006 was above average for De Witt and Whiting, while at Nevada, precipitation was about 30% less than average (data not shown).
Soybean Cyst Nematode Population Densities
Initial SCN egg counts were signifi cantly higher at De Witt and Whiting than at Nevada based on the data provided in Table 1 . However, Pf was infl uenced by the interaction of location × cultivar and fumigation × cultivar (Table 1) . The location × cultivar interaction was driven by greater Pf for NK-S25J5 than for IA2068 at De Witt and Whiting, with no taken per sampling area. The same procedure was followed for 42 DAE using a hole-cutter 10.2 cm in diameter by 17.1 cm deep and at 63 DAE with a hole-cutter 15.2 cm in diameter by 18 cm deep. Soil cores were placed in plastic bags and stored for no more than 3 d in a cold room at 4°C. Sampling dates 21 DAE, 42 DAE, and 63 DAE corresponded to V2, R1, and R3 growth stages of development (Fehr and Caviness, 1977) , respectively.
A hydropneumatic elutriator (Gillison's Variety Fabrication Inc., Benzonia, MI) was used to wash roots and extract them from the soil cores (Smucker et al., 1982) . Fresh roots and roots presenting some degree of discoloration were hand-picked with tweezers after washing. Washed root samples were stored in plastic containers at room temperature in a 20% (v/v) ethanol solution (Wang et al., 2004) . Root samples were placed on a clear plastic tray fi lled with water. The tray was placed on a fl atbed scanner (Reagent instruments LC4800, Epson Perfection 4870 1.0) and digital images were generated at a resolution of 15.75 pixels mm −1 for a pixel size of 0.063 mm. Digital image analysis of the root samples was conducted using WinRhizo software ver. 2004a (Reagent Instruments Inc., Quebec, Canada) and included RLD, root surface area (RSA), and SRL (root length in a known volume of soil divided by the root weight). Roots were also grouped by diameter (Sullivan et al., 2000; Costa et al., 2002) , using the classifi cation of Böhm (1979) : very fi ne (<0.5 mm), fi ne (0.5-2 mm), small (2-5 mm), medium (5-10 mm), large (10-20 mm), and very large (>20 mm). After image analysis, RW was obtained by ovendrying the samples at 80°C for 2 d. . To determine plot yield, the four middle rows of each plot were harvested using an Almaco (Almaco, Nevada, IA) small plot combine and fi nal yield was adjusted to 130 g kg −1 moisture. 
*Signifi cant at the 0.05 probability level.
**Signifi cant at the 0.01 probability level. † Yield data adapted from De Bruin and Pedersen (2008a). ‡ Within rows, means followed by the same letter are not signifi cantly different at the 0.10 probability level. § NS, not signifi cant at the 0.10 probability level. ¶ Signifi cant at the 0.10 probability level.
diff erences between cultivars at Nevada. At Whiting the lowest Pf for IA2068 was recorded (370 eggs 100 cm −3 soil), and also the highest Pf for NK-S25J5 (11,670 eggs 100 cm −3 soil). Also for Pf, the fumigation × cultivar interaction (Table 1) indicated that NK-S25J5 had signifi cantly greater Pf in the fumigated plots (10,480 eggs 100 cm −3 soil) than in the nonfumigated plots (6015 eggs 100 cm −3 soil), whereas Pf for IA2068 in the fumigated plots (1585 eggs 100 cm −3 soil) was not signifi cantly diff erent from the Pf in the nonfumigated plots (2200 eggs 100 cm −3 soil). Overall, Pf was signifi cantly higher in the fumigated plots than in the nonfumigated plots, and NK-S25J5 had greater Pf than IA2068 (Table 1) .
A location × cultivar interaction was found for SCN reproduction ratio (Pf/Pi) ( Table 1) . At Whiting, Pf/Pi for NK-S25J5 (1.7) was almost twice the Pf/Pi for IA2068 (0.9) at the same location. The interaction also indicated that Pf/Pi at Whiting (1.7) was signifi cantly greater than at De Witt (0.9) and Nevada (1.2) for NK-S25J5, whereas the Pf/Pi ratios for IA2068 were not signifi cantly diff erent among locations. Overall, NK-S25J5 had greater Pf/Pi than IA2068 (Table 1) .
Yield
Yield data for this experiment have been adapted from De Bruin and Pedersen (2008a) . Whiting was the highest yielding location, followed by De Witt and Nevada, with no significant diff erences between the latter two (Table 1) . There was a location × fumigation interaction for yield ( ), and the diff erence in yield among locations (Table 1 ) was more evident in the fumigated soils. There were no signifi cant diff erences in yield associated with fumigation at Nevada and Whiting; however, at both locations and for both cultivars, yield was always greater in the fumigated plots than in the nonfumigated plots.
Root Length Density
At 21 DAE, NK-S25J5 had signifi cantly greater RLD than IA2068 (Table 2) ; however, the greater RLD was associated with fumigation, and it was seldom observed in the nonfumigated plots even though the fumigation × cultivar interaction was not signifi cant. At 42 DAE, there were signifi cant eff ects of fumigation, cultivar, and location × fumigation for RLD (Table 3) . The location × fumigation interaction indicated that RLDs in the fumigated plots at De Witt and Whiting (3.7 and 3.5, respectively) were signifi cantly greater than that in nonfumigated plots (3.2 and 3.1, respectively). At Nevada, there was no evidence of a response to fumigation at this growth stage. Overall, NK-S25J5 had signifi cantly greater RLD than IA2068, and fumigated plots had significantly greater RLD than nonfumigated plots.
No diff erences among locations or fumigation treatments were observed for RLD at 63 DAE (Table 4) . NK-S25J5, however, had signifi cantly greater RLD than IA2068.
Root Surface Area
NK-S25J5 had a larger RSA than IA2068 at 21, 42, and 63 DAE (Tables 2-4) . At 42 DAE, soil fumigation caused an overall increase in root RSA of 35 m 2 m −3 soil. However, at 42 DAE, the location × fumigation interaction indicated that (Böhm, 1979) according to diameter: very fi ne (0-0.5 mm), fi ne (0.5-2 mm), small (2-5 mm), and medium to large (>5 mm). ‡ NS, not signifi cant at the 0.10 probability level. § Signifi cant at the 0.10 probability level.
the increase in RSA associated with fumigation occurred at De Witt and Whiting (Table 3) . At Nevada there was no evidence of an increase in RSA associated with fumigation.
Root Weight
The cultivar NK-S25J5 had signifi cantly greater RW than IA2068 at 21 and 42 DAE (Tables 2-3) . A location × fumigation interaction was detected at 63 DAE (Table 4 ). The interaction indicated that at Nevada plants grown in fumigated plots had greater root weight (0.83 kg m −3 soil) than in nonfumigated plots (0.66 kg m −3 soil).
Specifi c Root Length
There were no diff erences in SRL among locations or fumigation treatments 21 DAE, 42 DAE, and 63 DAE (Tables 2-4) . At 21 DAE, IA2068 had greater SRL than NK-S25J5 (Table 2) , and at 42 DAE, NK-S25J5 had greater SRL than IA2068 (Table 3) .
Percentage of Roots by Diameter Range
At 21 DAE, NK-S25J5 had the lowest percentage of very fi ne roots, and greater percentage of fi ne and medium to large roots than IA2068 ( Table 2 ). The fumigation × cultivar interaction indicated that NK-S25J5 had significantly greater percentage of medium to large roots than IA2068 in the fumigated plots, whereas there was no difference in the nonfumigated plots (Table 2) . At 42 DAE a signifi cant location × cultivar interaction was detected for roots classifi ed as very fi ne (Table 3) , which was explained by a smaller percentage of very fi ne roots for NK-S25J5 (68%) than for IA2068 (74%) at Nevada, which was the largest diff erence recorded between cultivars. Also at 42 DAE, a signifi cant location × cultivar interaction was found for fi ne roots (Table 3) , which was explained by greater percentage of roots within this diameter class for NK-S25J5 than for IA2068 at Nevada and Whiting. A signifi cantly higher percentage of small roots (2-5 mm in diameter) was associated with the nonfumigated plots when compared with the fumigated plots (Table 3) , and NK-S25J5 had a smaller percentage of roots in this category. At 63 DAE, IA2068 had a signifi cantly greater percentage of very fi ne roots than NK-S25J5, and NK-S25J5 had a greater percentage of fi ne roots than IA2068 (Table 4) .
Correlation Coeffi cients
The most signifi cant correlation coeffi cients corresponded to 42 DAE; therefore, data for 21 DAE and 63 DAE will not be discussed.
IA2068
Yield was not correlated with any variable. Root length density was negatively correlated with Pi and positively correlated with Pf. Percentage of very fi ne roots was negatively correlated with Pi and Pf. Percentage of fi ne roots was positively correlated with Pi and Pf (Table 5) 
NK-S25J5
Yield was negatively correlated with Pi. Percentage of very fi ne roots was negatively correlated with percentage of small roots and positively correlated with Pf/Pi (Table 5) . 
*Signifi cant at the 0.05 probability level. † Root classifi cation (Böhm, 1979) according to diameter: very fi ne (0-0.5 mm), fi ne (0.5-2 mm), small (2-5 mm), and medium to large (>5 mm). ‡ NS, not signifi cant at the 0.10 probability level. § Signifi cant at the 0.10 probability level.
DISCUSSION
Initial SCN populations recorded at all three locations where the experiments were conducted were above the damaging threshold (10-50 eggs cm −3 soil), suggested by Niblack et al. (1992) . Although no diff erences in Pi associated with fumigation were detected, other responses to fumigation were found that involved Pf, yield, and root characteristics. De Bruin and Pedersen (2008b) reported reductions in SCN initial populations after soil fumigation with 1,3-dichloropropene and chloropicrin; however, average level of SCN in fumigated plots (2306 eggs cm −3 soil) was not dramatically diff erent from the nonfumigated plots (3971 eggs cm −3 soil) (De Bruin and Pedersen, 2008b) , population levels similar to the ones obtained under the conditions of this study. In this experiment, the large variability in Pi at diff erent locations may have reduced the ability to detect signifi cant diff erences between fumigation treatments. Furthermore, there is also the possibility that the soil was not packed well enough after fumigation, and some of the fumigant was lost to the atmosphere, which reduced its effi cacy.
Interestingly, there were no diff erences between cultivars for Pf at Nevada, even when Pi at this location was high (Table  1) . There are two factors that could have contributed to this. First, Nevada was the location with fi ne-textured soil and poor drainage. Soil texture infl uences both SCN reproduction and root development (Young and Heatherly, 1990; Koenning and Barker, 1995; Micucci and Taboada, 2006) . Several authors have reported reproduction of SCN to be higher on coarse-textured soils than in fi ne-textured soils (Young and Heatherly, 1990; Koenning and Barker, 1995) , and the yield diff erence between SCN-resistant and SCN-susceptible cultivars to be greater also in coarse-textured soils (Wheeler et al., 1997) . Furthermore, Alston and Schmitt (1987) have reported greater egg counts at harvest in treatments that started with low SCN population densities at planting. The authors suggest that a large Pi could cause greater root damage early in the season, which would limit the number of infection courts and subsequent SCN reproduction (Alston and Schmitt, 1987) . Both soil texture and Pi are factors that could explain the greater Pf and Pf/Pi for the susceptible cultivar at Whiting (low Pi, coarse-textured soils), when compared with De Witt and Nevada (high Pi, fi ne-textured soils). Moreover, although De Witt and Nevada had similar Pi, the fi ner soil texture could have limited SCN reproduction at Nevada.
Although a slight decrease in yield was associated with fumigation at De Witt, at Nevada and Whiting and for both cultivars, yield was always greater in the fumigated plots than in nonfumigated plots. It is well known that fumigated soils are not sterile, and the period of "recovery" of the beneficial or detrimental soil microfl ora will vary according to the fumigant used and the specifi c soil conditions (Ridge, 1976; Ladd et al., 1976; Warcup, 1976; An et al., 1990) . Jawson et al. (1993) reported a yield decrease up to 22% associated with methyl bromide fumigation in maize fi elds, response that was associated with a reduction in mycorrhizal (AM) colonization. A depletion of benefi cial organisms could be involved in yield reduction observed at De Witt (Ladd et al., 1976) , as it was observed in maize fi elds after fumigation (Jawson et al., 1993) ; however, there are no reports of a detrimental eff ect on AM colonization of soybeans after fumigation with (Böhm, 1979) according to diameter: very fi ne (0-0.5 mm), fi ne (0.5-2 mm), small (2-5 mm), and medium to large (>5 mm). ‡ NS, not signifi cant at the 0.10 probability level. § Signifi cant at the 0.10 probability level.
1,3-dichloropropene and chloropicrin (Murillo-Williams and Pedersen, 2008a) . Yield of the susceptible cultivar NK-S25J5 was negatively correlated with Pi, a response that has been previously documented (Niblack et al., 1992) .
Average RLD values recorded in this experiment ranged from 2.6 to 4.4 km m −3 soil, which is consistent with previous reports for fi eld-grown soybeans in the upper soil profi le (Allmaras et al., 1975; Böhm et al., 1977; Taylor, 1980) . The lowest RLD was recorded at the fi rst sampling date during vegetative growth, and RLD values increased at subsequent sampling dates that coincided with fl owering to early pod set (Mitchell and Russell, 1971) .
Both RLD and Pf recorded for NK-S25J5 in fumigated plots were greater than for the same cultivar in nonfumigated plots at DeWitt and Whiting. Alternately, the lowest yield occurred in the fumigated plots at De Witt, for NK-S25J5. First, these contrasting responses may have occurred if roots proliferated in the sampled soil volume, but the overall size and extension of the root system was smaller. Second, fumigation may have reduced populations of common root-infecting pathogens like Pythium spp. (Murillo-Williams and Pedersen, 2008b) , and this may have created a low biotic stress environment that allowed a greater proliferation of lateral roots in response to the SCN damage than in the nonfumigated plots. More lateral roots would represent more available feeding sites for SCN, which would result in greater Pfs in the SCN-susceptible cultivar. Interestingly, other studies have shown higher SCN populations after fumigation with ethylene dibromide (Weaver et al., 1985) . This could occur because common soil fungi parasitize SCN (Chen et al., 1994; Chen and Dickson, 1996) and the loss of these microorganisms during fumigation could lead to higher SCN populations. Lastly, lateral root initiation can be stimulated by removal of the root apex or by damage to the root (Torrey, 1986) . Additionally, Goverse et al. (2000) has pointed out that formation of syncytial cells induced by SCN infection causes localized increases in auxin concentrations in roots and coincides with lateral root formation. Thus, increased initiation of lateral roots may explain localized increases in root growth, also known as compensatory growth, in response to moderate nematode population densities. For example, compensatory root growth has been observed in potato (Solanum tuberosum L.) infected with Globodera pallida (Stone) Behrens (De Ruijter and Haverkort, 1999) and in soybean cultivars with some level of tolerance to SCN (Radcliff e et al., 1990; Miltner et al., 1991) . Smith et al. (2001) have reported localized increases in size and weight of soybean root under SCN infestation on a SCN-susceptible cultivar, also related to compensatory root growth. Even though the tolerance levels of the cultivars used in this experiment are unknown, compensatory root growth in the sampled surface soil layers could explain the increase in RLD at De Witt and Whiting, locations where the higher Pfs were associated with NK-S25J5 in the fumigated plots. Furthermore, correlation coeffi cients indicated a positive correlation between Pf/Pi and percentage of very fi ne roots for NK-S25J5. The small RLD observed in IA2068 could be related to the sampling depth in this experiment. Although a large percentage of soybean roots develop in the upper 15 cm of the soil profi le (Allmaras et al., 1975; Böhm et al., 1977; Taylor, 1980) , rooting depth of soybean cultivars are known to diff er (Kaspar et al., 1984) and it is possible that IA2068 had a greater percentage of roots in deeper soil layers, which were not included in the samples.
Initial SCN infection and syncytium initiation also occurs in resistant cultivars with PI88788 as source of resistance (Kim Endo, 1991) , like IA2068. Correlation coefficients indicated that Pi was negatively correlated with RLD and percentage of very fi ne roots for IA2068; therefore, it could be speculated that a reduction in RLD and very fi ne roots occurred in the resistant cultivar, that was overcome by a response to the nematode that involves growth regulators and an increase in lateral root development because RLD for this cultivar is positively correlated with Pf. Root diameter provides information, such as potential for mycorrhizal development, the thickness of the water radial pathway to the vascular bundles, and response to soil physical conditions (Rigier and Litvin, 1999; Myers et al., 2007) . The diff erences between cultivars in percentage of roots of very small diameter were more pronounced at Nevada, the location with the lowest P in the soil, high SCN populations, high pH, and poorly drained. Common means for plants to increase P acquisition include increasing root biomass, root length, root hair formation, and mycorrhizal associations (Lambers et al., 2006) . At Nevada, resistance to SCN could have given IA2068 an advantage because it developed a greater percentage of very fi ne roots than NK-S25J5, which may be more effi cient in acquiring nutrients than larger diameter roots. Under the conditions of this experiment, it was observed that high RLD may not directly translate into increased yield. Although there are previous studies that indicated yield may be related to a moderately developed root system (low root weight) (Kishitani and Shibles, 1986 ) that was observed in IA2068, it would be important to also gather information on rooting depth and rate of root extension, factors that under high plant densities, could be also be intimately associated with yield. Surprisingly, SRL was not an indicator of SCN infection. Soil type at Nevada may restrict both root development and nematode reproduction. How successfully a cultivar will adapt to these stressful conditions will vary, and the way carbon sent to the roots is "invested" or distributed could be a key factor. The data from this study indicated that SCN aff ect root characteristics, but that response may be complicated by other soil pathogens. There was an apparent increase in SCN populations associated with fumigation, which is contrary to what was expected. Increased RLD, RSA, and decreased yield on the susceptible cultivar (at De Witt) were associated with fumigation and it seems that fumigation was not eff ective in controlling SCN infection of the susceptible soybean cultivar. It was not clear if the observed changes in root characteristics were a direct result of more SCN infection (therefore, more root proliferation) as a consequence of a reduction in microorganisms that parasitize SCN eggs, due to an increase in root health caused by a reduction of other root infecting pathogens, or both. High RLD values near the base of the plant were not associated with increased yield; however, the use of SCN-resistant cultivars increased yield at all locations, which will help growers minimize the risk associated with planting soybean in SCN-infested fi elds.
